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Renal metastasis from primary colon cancer is very rare, comprising less than 3% of secondary renal neoplasms.There are just 11
casesreported inthemedicalliteratureofcolonicadenocarcinomametastatictothekidney.Ofthesecases,noneoccurred viadirect
invasion. We report a unique case of a 51-year-old female with extraluminal colonic adenocarcinoma which directly invaded into
the kidney. Additionally, we investigate the causal relationship between the site of invasionand a previous stab injury by reviewing
the role of the peritoneum and Gerota’s fascia in preventing the spread of metastatic cancer into the perirenal space. Due to the
rarity of this event, we present this case including a review of the existing literature relative to the diagnosis and treatment.
1.Introduction
Coloncanceraﬀectsmorethan150,000Americanseachyear,
and isresponsible forapproximately10%ofcancermortality
in the United States [1]. More than 90% of colon cancers
arise sporadically via the adenoma-to-carcinoma sequence
[2]. Hereditary polyposis and nonhereditary polyposis syn-
dromes represent less than 10% of colon cancers [2]. The
liver is the most common site of colon cancer metastases
because the venous drainage from the colon enters the
portal system. Once metastasis to the liver has occurred, the
lungs, peritoneum, pelvis, and adrenals may also become
involved [1]. Renal metastasis from primary colon cancer
is very rare, comprising lesst h a n3 %o fs e c o n d a r yr e n a l
neoplasms, and usually occurs via hematogenous spread
[3]. A comprehensive MEDLINE search resulted in only
11 case reports within the medical literature of colonic
adenocarcinoma metastatic to the kidney [3–13]. Of these
cases, none occurred via direct invasion. We report a unique
case of a 51-year-old female with extraluminal colonic
adenocarcinoma that directly invaded into the kidney.
Furthermore, we investigate the causal relationship between
the site of invasion and a previous stab injury by reviewing
the role of the peritoneum and Gerota’s fascia in preventing
the spread of metastatic cancer into the perirenal space.
2.Case Report
2.1. Initial Presentation. In January 2010, a 51-year-old
female presented to a rural hospital with a one month
history of left lower and upper abdominal quadrant pain.
The patient was admitted to the hospital with the pre-
liminary diagnosis of pancreatitis. After admission, the
patient developed gross hematuria. It was discovered that
the patient had a past medical history signiﬁcant for a
stab injury in 1998 to her left kidney with involvement of
the left renal artery. At that time, the patient underwent
a transabdominal/transperitoneal partial nephrectomy. Due
to the patient’s complicated past medical history and her
present gross hematuria, the decision was made to transfer
the patient to our service for a higher level of care.
2.2. Hospital Course. After admission to our hospital, a
transurethral catheter was placed, which showed gross
hematuria. Upon further evaluation, the decision was made
to perform a cystoscopy and evacuation of blood clots. The
urethrocystoscopy showed no gross pathology in the urethra
and bladder. The left and right oriﬁce were normal in size,
place, and conﬁguration. In order to locate the source of
bleeding, bilateral ureteroscopy was performed. The right
ureter and renal pelvis were found to be unremarkable. The2 ISRN Urology
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Figure1:Gastrointestinalserieswithsmallbowel imaging.(a)ScoutﬁlmshowingDouble-J Stentorthotopicintheleft-sidedrenalcollecting
system (arrow). (b) Barium contrast media was injected through nasogastric tube under ﬂuoroscopic evaluation. The proximal small bowel
demonstrates intermittent mild dilatation. Obstructive point was not clearly identiﬁed. (c) Higher magniﬁcation.
left ureter also appeared to be free of pathology. However,
at approximately the level of the ureteropelvic junction, a
papillary mass was noted that appeared to extend into the
left renal pelvis. A biopsy was unable to be obtained due to
signiﬁcant bleeding. After the blood clots were evacuated,
and taking into account the past history of hematuria with
a small, atretic kidney, it was deemed necessary to pass a
stent into the left ureteral pelvis. The patient tolerated the
procedure well. The results of the cystoscopy were discussed
with the patient, and a nephrectomy was being considered
to remove the tumor. However, after cystoscopy the patient
developed an ileus. She was also very malnourished. Once
her bleeding and ileus resolved, the decision was made to
allow her to be discharged home to recuperate in order
to better tolerate the nephrectomy. The patient was for
a followup appointment two weeks later to evaluate for
a nephrectomy. The patient did not show up for her
appointment and was lost to followup.
Seven months later, the patient was admitted to the
hospital complaining of progressive left ﬂank and left-sided
abdominal pain that gradually increased in intensity for four
days. It was accompanied by nausea and vomiting, dysuria,
and frequency. The patient stated that she had no bowel
movement for 3 weeks. She also complained ofpoor appetite
and weight loss, but did not know the amount of the weight
loss over the past few months.
On physical exam, the patient was found to be in
moderate distress. She was alert and oriented with mild
cachexia. The abdomen was soft, with moderate tenderness
to palpation of the left side with the pain radiating to the
left groin. The abdominal exam was negative for rebound
tenderness and positive for bowel sounds. A surgical scar
3 inches in diameter was visible in midline. Two ventral
hernias were also visible on the abdomen. The physical exam
also showed costovertebral angle tenderness bilaterally, with
marked tenderness on the left side. The patient also was
f o u n dt ob es e p t i ca tt h a tt i m e .
For further evaluation of her newly diagnosed ileus,
the patient underwent a gastrointestinal series with small
bowel imaging. The proximal small bowel demonstrated
intermittent mild dilatation. The obstructive point was
not clearly identiﬁed. Contrast media extended through
the jejunum and ileum without evidence of obstruction.
The terminal ileum was normal in appearance (Figure 1).
Additionally, a colonoscopy was performed which revealed
a stricture at the site of the splenic ﬂexure. No intraluminal
tumor was encountered. A standard computed tomography
(CT) scan of the abdomen and pelvis with and without
IV contrast was obtained. The CT scans showed some
stranding and thickening of the soft tissues immediately
below the lower pole of the left kidney. There was also
some stranding immediately around the splenic ﬂexure that
began immediately below the tail of the pancreas. No soft
tissue density was present to suggest a mass. There was no
evidence of bowel obstruction, but the small bowel in the
abdomen was mildly distended and ﬁlled with ﬂuid possibly
representing mild ileus. The nephroureteral stent was noted
on the left side in stable position (Figure 2).
At this point, the working diagnosis of a malignant
tumor of the left-sided renal pelvis invading into the
perirenal space with involvement of the descending colon
and tail of the pancreas was made. Once the patient was
stabilized, the left-sided ureteral stent was removed and
the patient was optimized for an exploratory laparotomy.
The patient underwent radical (en bloc) resection of the
left kidney including partial colectomy, splenectomy, partial
p a n c r e a t e c t o m y ,a n dp a r t i a ls m a l lb o w e lr e s e c t i o n .I n t r a -
operatively, a large mass in her left upper quadrant was
encountered that appeared to originate from the left kidney.
The tumor was locally invasive, involving the very proximal
jejunum, the splenic ﬂexure of the colon, the left adrenal
gland, and the distal aspect of the pancreas. This situation
necessitated an en block resection. On gross pathology, the
measurement of tumorsize was not deﬁnite, but appeared to
be 8cm in maximal dimension. The specimen was partially
necrotic and presumably obliterating the colon. The tumor
did not involve the lumen of the colon or small intestine.
Microscopicexaminationshowed apoorly diﬀerentiatedcar-
cinoma of the colon invading into the kidney. Noteworthy,
the tumor was only identiﬁable in the submucosal layer ofISRN Urology 3
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Figure 2: CT scan of the abdomen and pelvis. (a) Imaging without i.v. contrast. Stranding and thickening of the soft tissue immediately
below the lower pole of the left kidney and around the splenic ﬂexure. (b) Imaging after i.v. contrast application. Stranding and thickening
of the soft tissue around the kidney appears more prominent (arrow).
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Figure 3: Histopathologicalexamination.(a) Pathology slide demonstratingthe poorly diﬀerentiated carcinoma of the colon (Hematoxylin
and Eosin, 20x). Immunohistochemicalstains for CK20 and CK7 were found to be uniformly CK20 positive (b) and CK7 negative (c).
the colon. Immunohistochemical stains for CK20 and CK7
were performed and found to be uniformly CK20 positive
and CK7 negative (Figure 3). These ﬁndings strongly evince
a colonic origin for the entire tumor. At this point, the
diagnosisofanextraluminalcoloniccarcinomainvadinginto
the kidney was made. Tumor stage according to the TNM-
systemwaspT4b,pN1b,pM1a.Afteradequaterecovery from
surgery, the patient will undergo adjuvant chemotherapy.
3.Discussion
To the best of our knowledge, there is no documented or
similar case published in the literature, where extraluminal
colonic adenocarcinoma directly invaded into the kidney. Of
the 11 case reports within the medical literature of colonic
adenocarcinoma metastatic to the kidney, none occurred via
direct invasion [3–13]. Another unique aspect of this case is4 ISRN Urology
the relationship between the site of tumor invasion and the
patient’s previous stab injury. The rarity of this event and
its relationship to the site of a previous stab injury led us to
investigate the role of the peritoneum and Gerota’s fascia in
preventing the spread of metastatic cancer into the perirenal
space.
The retroperitoneum is formed by three tissue layers: the
inner, intermediate, and outer layers. The inner layer forms
the visceral fascia, the intermediate layer forms the renal fas-
cia, and the outer layer forms the fascia lining the body wall
[14, 15]. The retroperitoneal space is thearea ofthe posterior
abdominal wall that is located between the parietal peri-
toneum, the transversalis fascia, and the perirenal fascia [14,
15]. The renal fascia divides the retroperitoneal space into
three distinct compartments: the posterior pararenal space,
the anterior pararenal space, and the perirenal space [15].
A review of the literature revealed that the peritoneum
and renal fascia play an important role in preventing the
spread of disease between the perirenal space and the
extraperitoneal pelvis [16]. The anterior and posterior leaves
of renal fascia, referred to as Gerota’s fascia, merge to form
a single multilaminar fascia in the iliac fossa isolating the
perirenal space from the extraperitoneal pelvis [16, 17].
However, there is some debate concerning the degree of
communicationbetween retroperitoneal and intraperitoneal
spaces due to the lack of fusion caudally of the anterior
and posterior leaves of Gerota’s fascia [16, 18]. The lack
of fusion is referred to as an open cone [16]. The open
cone concept is supported by studies that show pelvic
extension of retroperitoneal ﬂuid may occur by ﬂowing
from the infrarenal extraperitoneal space into the pelvic
extraperitoneal space [19]. It is likely that the single multi-
laminated structure formed by the merging of the anterior
and posterior leaves of Gerota’s fascia contains a potential
space that allows some permeability between its layers [15,
16]. Even so, it is rare for perirenal disease to extend into
the pelvis and an open cone has not been observed on
CT scans [16]. Although there is some communication
between retroperitoneal and intraperitoneal spaces due to
the lack of fusion of Gerota’s fascia, the single multilaminar
fascia formed by Gerota’s fascia acts as a barrier of disease
extension, eﬀectively closing the cone of the renal fasciae
[16, 17].
As mentioned previously, our patient underwent trans-
abdominal/transperitoneal partial nephrectomy following a
stab injury to her left renal artery and left kidney. During
thisprocedure, boththe peritoneumand Gerota’sfascia were
opened, exposing the perirenal space to the extraperitoneal
environment and intraperitoneum. A review of the literature
revealsthat closureof the fascia and peritoneum decrease the
risk of tumor seeding and metastasis in experimental models
[20, 21]. Furthermore, the literature shows that peritoneal
defects may play an important role in tumor implantation
and tumor metastasis [22]. It is our understanding that the
failure to close the fascia and peritoneum in this patient
promoted the tumor expansion from the splenic ﬂexure into
t h ep e r i r e n a ls p a c ea n di n t ot h ek i d n e y .
4.Conclusions
Extraluminal colonic carcinomas are a rare tumor entity
by itself, and with invasion into the kidney even more.
The peritoneum and Gerota’s fascia are strong barriers for
malignant tumors as seen in daily oncological surgery and in
vivo experiments. In order to minimize and possibly delay
local tumor invasion, the peritoneum and layers of fascia
should be closed after surgery in an attempt to restore the
normal anatomical situation.
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